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= (54)*^o)*^: mttmMm&&*<D^m*o>#my5f}k, KMmwx&ts&zfft&mwm 

^= (57) i^stract^It is found out that m-calpain or U -calpain degrades hepatocyte nuclear factor 4 a (HNF-4 a ), hepatocyte nuclear 
S= factor 1 QT (HNF-1 a ) and insulin promoter facotr 1 (IPF-1) which form a transcriptional factor network participating in the expres- 

sion of a saccharomyces-associated gene in pancreatic /? -cells. Thus, a method of degrading these transcriptional factors; a method 

of inhibiting the degradation; a degradation inhibitor; a promoter for the production of a gene product of a gene on which these 
factors serve as transcriptional factors and a method of promoting the production; a preventive and/or a remedy for a disease caused 
by the degradation of these transcriptional factors and a method of preventing and/or treating the same; a method of identifying a 
f^) compound inhibiting the degradation of these transcriptional factors by calpain; a compound obtained by the identification method; 
0O and a reagent kit containing calpain, these transcriptional factors, polynucleotides encoding these transcriptional factors, and a vector 

ON 



containing these polynucleotides; are provided. 



Tt Vn — O^WttfLt*. ^/i bV-^C 1/7 — "27$$ — 4 a (HN F-4ff) % ss/t hi^-f h*^ U7- 

© 77^^-1ff (HNF-1QT) fccfctf-f >Vi «J >7n=E — * — -Jj>55— 1 (IPF-1) 
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5 &ffi&m 

a (hepatocyt. e nuclear factor 4a, J^THNF 
-4 a tm^iT^o). h^^ UT — Z7r??—1 a (hepatoc 

10 yte nuclear factor la, ^THNF- 1 a t HMfFf- 5 0 ) 
*3 «t r^-^f y ^zfu^r — $ — 7 r 9 (insulin promot 

er factor 1 , J^T I P F - 1 t B&^-f 6 D ) <D&MJj&. fth ft 

Mm.mJ5fe-&£X*$rMUmm\z.M-rz><> i9A#fti:tt*^^,(c a l p a 
i nK»* b< f4m-*/WM V^fc^M -*^>f ^SrfflV^i h «r4**fci~ 
15 5HNF-4 a , HNF-la^i^I PF-KOM^^i^iK-lt 
5 0 #/W^-f>\ b< tern-* /WW ^fcfi/z -#/wW ^(dj; 5 

HNF-4 a, HNF- 1 a & itf I P F - 1 O^fi? ffl.§^fe*3 «t TJ^ftlPl^J 
^B8i~5o HNF~4a, H N F - 1 a *5 «fc X$ I P F - 1 <D 0 *> ©'>^ 

20. Mrajtif5o *fc, HNF-4 a, H N F - 1 a *5 «t Tfi I P F - 1 <D 0 

t^mm^mmz.m±m^^/^tt.m^mn^m-r^o hnf-4 

a, HNF - 1 a&klll PF-1 ©*/W^ l/\ZL «fc S5>i5lSrR§.*"t" Z>ik^tfa<D 
25 HNF-4a, HNF-la, I PF-1, rtb b © V N T 3 — K1~<5 *° U 
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j]>V;*s<l/ (EC 3. 4. 22. 17) fi. ~ti ;V v" £ ^^#14^^ TJ^zf 
5 T*&<5 0 #;w-W ^Mf^ #|3£lH)$Hgt m^&^ct^^7V^^AM*t4^<^{^ 

sax, ^(Dmmftfe&m^LTZo 

15 m-;*7/W^ J:tJ? M W£ £ ^H^tlSiai £ U-Cfi, p5 

KXl/t^-(RXR) ^if#< O^H^^^^tbTV^6 
#!«iifc3~5) 0 >^«fc 9#$?£;*x5M£lfCK:«:, #/WM ^fc£oX 

^>BS (Leu) tfctt^yyjss (va i) & if^^Xttr ^ j iiitci 

20 < % f (Ty r) N ^f^^S (Met) S-fcttTA^-^g (A 

r g) ^^:tL^^< / ^a*<hco^-e-g0ilf$tt5 o \^<ofr<D*;V/< 

b&S^y*^ KN-Ac e ty 1-Leu-Le u-Me t-CHOfe-^/l' 
^-Y VOSSE-a-Ra^Ji: LT^PbnTV^S (CALB I OCHEMtt, 3¥%fWfXWi 
25 7),SfcN-Ace tyl-Leu-Leu-Nl e-CHOit n -#/WM 
^<n>m&WMnh IsXZahtlX^Z (CALBIOCHEMll 3¥¥fWFX$k8) 0 
^■©1, ^RraSW^/W"?^ l/m.WMX&Z Z -L eu-Leu-Tyr-CH 2 
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F (^#fFl£:iifc 9 h Mu-Va l-HPh-CH 2 F (#<&ffX%k 1 0) *5<fct^ 
Leu — Leu — Pr o-^oc^ f-}V^r h^(Chloromethyl k 
etone) (^Xtl l)s sl"^ yafitfc 6 4 - 7 

^ — /i^/Wxfc .=. /V (Fluorophenylsulfonyl) — V a 1 — L 
5 eu-CHO (##rF;£iSfc 1 2 ) ttZtfitftfRZInX^Z (CALB I OCHEM 
tt). 

^-toa-g-T-O^ajfeiftcJ; «9®*<Dgm^3l#jgr JttSo 0!l;fc«L vn<o 

*3.fctfl 7). 
2). 

— Zfr, HNF-4a, HNF — 1 a joj:!^ I PF— 1 fiV^^^^iS^H- 1 ?- <b L- 

HNF-4of^wt^--efc!J, #JI$tf> 0 $BflS, J3TML £t>VM§ 
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v is, glut 2&£T*?j\'^*^—vni¥<Dmftm&mm.te*<D^*um-t 

5 mW&XWt 18-23). HN F - 4 a <D4 is is*. !) V*£^5§3lfc:*f 

1~5fiM§te. HNF - 1 a W^^<D±#£^bfcP B 1^ltt&t><D-T?£>5 t^PL^tl 

M.iH^tlfc^^^U^ (c i s element) H^I^-^O 

HNF — 4 aS^-T-tCOV^Tfi^ i€tt2ltIiMODY 1 (M a t u r i 
ty — onset diabetes of the young 1) Oj^Hift 
10 ^T'ifeSi ttimbfrfcZtlX^^Z (##fF^Cife2 5*5it^2 6) 0 

^^^tti^tbTV^itfe^O 1 o{4, ±3zSOHNF- 1 a%=i— Vir^m^X 
&Z> 0 HNF- 1 a :7° n ^E- — $ — tfc(t§HNF - 4 a ,^^$P{4^)^^^ <t 9 H 
15 NF -4 a^^P^r — * — \C.W4t^tiT. t^^HNF - 1 a^g^^L, 
I^tt 2 Mf I^MO D Y 3 tig ^ tl5 (^#fF^2 7) 0 

07°n^^^-}C*5lt5HNF-4 a g^&©fIttSi©IB £ ft S 
20 #fF5life2 8*5j;t/2 9) 0 IV I I m^-l&fc^V^mr — f — lCtetfZH 

N F — 4 a ^M^fllitJEfV I I (severe fact 

or VII deficiency) ©§ttl* bfrTV^ (^#fF5lilfc 3 
0) o . 

HNF - 1 a(i h^^^.^ V -f^B y77^^-l(TCF-l)i: ^PM;ft, 
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5 

=f-*y M7 — ^fcl&^T, I PF-l^HNF-4 a (D^&^W'&fflffi LTV^S (=£ 
#fF^C^2 1)„ HNF- 1 GLUT 2*5«t^^v'3. <J Wj^iDi&f 

ft St 18 5g3te^ ©18 m £ ffil IH b T V > 5 r 4: £ ^ift-f 6 9*— * # 51 ^ * *l T V n 5 
(^#fF;SCitfc2 2) 0 ^ijxifi, HNF - 1 altGLUT 21^0^0*-^-! 
5 ^^^bT^Ofe^tt^jt^bfc (##fF:£jSfc2 2) 0 HNF-1 ate 

fc (#MW:£iSfc3 Do -fc©^ K^VhW^MNF-1 aJWfltJ/3 

lijsftt^ v >&m&i&T£&itzkifim&£tix^z($Fft&j:igk3 2)„ 

HNF - 1 aat^ldO^Tte, itfctt 2 IfliMO D Y 3 (M a t u r i 
10 ty— onset diabetes of the young 3) <£>J^@ 

3t^-efcsr £j&s^e>a>fc:£*LTv^ (^#^^3 3) Q 

HN F — 1 a filcfc. JIT&BMM (liver adenoma) £ <D§iag*> 
m&mRtteZZLb&yjsZtlit (3¥WWfXm3 4) 0 HNF- 1 a<DS 

1^5:^3 5) 0 IT/MfllMfiFFIfflJM (hepatocellular care 

1 noma) STaM^^f Z>Mmte<DX% HNF-1 a©M 

I P F - 1 UT* • 'fzLJrf* •rJ»-fc*0ri$y9^ 1 (P a n c r e 

20 as/duodenum homeobox 1 ;PDX — l)?£b*b.'h $£f£tl>^ 

pans© is »J5^*3 tj« 6 mmx^m^x^^^o hnf-4 a<D^n^:— m^p 

2 Kit i pf-i^W#4U J t<D&R#mfcm<o&&bftto-i-&z.k& 

m&£tlX^Z> (3¥%fff$:ffi3 6) 0 IPF-1^GLUT2 (##fP^ 

3 7), (^#fF^3 8), *5it;^3^t-f (##fF3d&3 
25 9 ) ^^^^ft^P^st^O|Sm^^bTV^5^<^§^^•rSx — *2*§8^ 

s^-cv^s. GLUT-2is^n«i pf- i ^la^^uT^oigmi-ig^-t- 

§ (#M*fMtlfc3 7) 0 
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I P F - 1 jt^F-fcoVTWu lfett2StIiMODY4 (M a t u r i t 
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TBiochemical and Biophysical Researc 
h Communications! 1 9 9 6^, I2 2 5#, p. 946-9 
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15 F-4 « ^^S^i-^ci:^-r^iyy =-c^$JU ^f)}C*/V/NVy{Cj;5H 
NF- 4 aO^SrHR^^CE^ bfc„ HN F - 4 a £ #0 j8 &BJSSi£*5 

V^-C^^H-^-^-/ h !7-^S:Mt5HNF - 1 a *5 £T>* I P F - 1 ^i;;WW 
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MJ-^f W7-77^^-4 a (HNF-4 a) 

fci/z i/^^-? h-th^ yjz? i/7-7 7 ^ * — 1 a (HN F —la) <£: 
10 HNF-la(D»fe|I|t5, 

^fcfiM y V^n^- — ^ — y 7 ? 1 ( I P F - 1 ) 

*&%fis^z>z.t*mmh'tz>, i p f- i (DftBJjmzm-tZo 

•So 

m-tz> 0 
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£ b\^ti^m<D— mm*. mm&^%mmz&w&tix\,^z>m$&x&%m 
&tc*mm<D--mmte, mm^^w^tix^^^mmm^m^xh^m 

£ bizizttmwv— mm&, n-a c e t y i 

10 — Leu — Leu— Me t-CHO, N — Ac e ty 1— Leu — Leu— Nl 
e-CHO, Z- Leu-Leu — Tyr— CH 2 F, Mu-Va 1-HPh- 
CH 2 F, 4 — 7 m ^sls^/Ufc (Fluorophenyl sul 

fonyl) - V a 1 - L e u - CHO, L e u — L e u - P h e - C H 2 C 1 
£fc«Z-Va 1-Ph e -CHO-CfeSSfFlSttFf^atBBiSJt^Ofe^ia^* 

15 P£$;fr«fcfcM-f 3„ 

W§IS5fSSBR|FP<i^L eu-Tyr N Leu -Me t N Leu-Arg.Val- 
Ty r. Va 1 -Me t*3«fctFVa 1 - Ar gd»5)45SJ:01tf*l5t>OTffc 
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10 #RI.W:£ifcfc:§Si-So 

srPiwt-5- 1 &¥fmt-r&^'< hv-j y-^t 1/7-77^-1 a<D'Mw&M 

15 'tt£PB.$-r5 - £ §r«|#^^-r^^ y — * — 77 — 1 (DftMVK 

^7-77^^'-4 a, ^« ^ U"T' — ~7 T 9 & — 1 a&iUM' 

SrSttlfe^fc bT^TS6*^A/-ejfc5^^ M^-T hJ*^ u7-77^-4 a©^ 
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£ fem**M<0— fl&3Kfi: % #/W-W W — N-Acetyl-L 

20 eu — Leu— Me t — C H O . N — Ac e ty 1— Leu — Leu— Nl e — 
CHO s Z-Leu — Leu-Tyr— CH 2 F, Mu-Va 1 -H P h — CH 2 
F x 4 — yjV^ru ~7 ~)V^)Vi$s=.;V (Fluorophenyl sul fon 
yl) -Val-Leu-CHO, L e u-Le u-Ph e-CH 2 C 1 tfctt 
Z-V a 1 - P h e -CHO-^fcSfltrlBWftWBBital^^te^H^^ia**!! 
25 tit5 0 
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$ftW$ffi>$L& Leu-Tyr. Leu-Met, Leu— Arg, V a 1 — T y 
r , Va 1 -Me t^it^Va 1 - Ar g fa h ft Z>m £ K> igfitt 6 & ©T'l) 5 BU 

£ e>fc**M©— m-*;wM l/te&Xf- -*>/v/<4 y^i 

20 ^j^si-r^o 



WO 2004/019983 




PCT/JP2003/011046 



16 

15 tzM-tZo 

M^-T U7-77^-4 a, h-^-f h;*^ 1/7-7 7^" 

20 1 afei^^a P >^Pi* — * — 77^" 1 ^bS^tl/5^Jfc< HlO 

^ = - * h 7 ^ * * - 2 -e & s mils v a*©ttFftW was 5415^ <D 
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W&b-tZ)^ ^< h?>? ? ? — 4 a, — /< h?>? 1^7- 

77^-1 a*5j;tf>r ^i/^- y >-7°n^— ^-7r ^ 1 ^bjlfm^)^^ 

<5 o 

mmtlrz, — y< hf--T V*? i/7-7 r ? *-4 % hx? W7-7 

20 T^^—l a*5«fctM Vfa. y — $ — 77 ^ ^— 1 a>e>51k£*L54>#< 

i t 10<D^?^^@t-^^^^^-lh^*5ctt>V*7tm^^-fe^Pi-5o 

*5 <fc T>V* ?5fe m -r 5 „ 

rtlr#fit5, ^< h-y-^ h;S* 1/7-77^^-4 a, h3*^ 

1^7-77^^-1 afci^y^aj) y^n*-^-7r^^-i^bltf^ 



WO 2004/019983 




'PCT/JP2003/011046 



18 

m<bi-5, MM fj*^ ^7-77^^-4 a, — ^ MM hJ*^ \/T — -7 
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25 H&^fcBB-f*. 

$ bfc:«&91©— HRfcfi, ^|BV^i*^©^E^H^#|fl*»JS:^^2»l:'S■^'T• 
45, MM # 1/7-77^^-4 a, MM ^ ^7^77^ 
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JRJBS fc fiJif ftBfl&}g © Kfik;*; «t fc ttte*#«fete: 6 . 
20 £fcte*fc;£»W<B— 1K«W\ «TIB^«Pia##JSr5firai*&A/-C?35j;5, fflHM 
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20 y i^n*— ^-77^- i^bii«n-5^?te< £t> 1 o-c&sffrfB^-ffra* 
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10 £ btc^fc^W©— finite, ^/w^y^s, m-^/w-?^ ^^fcfijti 

2) ©«i«iR»*p<feSr^. r 5 ymmnn 1 ;£«?isu §j»ffB«*fP4tf4T*i 

20 jS3 0(4m-*/W^ S^fcttju -#/W"W VK: <fc § IPF-1 (E?U##- 3 ) 

|4Bfim-*/WWyiHNF-4 a^l^ffl^y^P 3tf»Lfcfe 
M^t, »40Attt bm-^/W^ytt fHNF-4o (E?!l## 1 ) £ 
25 ©p-*;V7 7-f7yh©il, =«TSr^ UfciSAifcilr^^ U^h 0 ^4|HB 

tt^t¥m-*/W^ t hHNF-4 a (BB2?U## 1 ) k <D * — % frT ? 4 
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^5 mnW^rn-JJSVs*^ ^tH^y? hnfk h H N F — 4 a &jlA'i'&J» 
F-4 a^iW^XU^iX p r e s s UW^m !7 jsl* ^ is? n 

BJ-f-So tem-#/W^ y(FLAG-ta g#i) irHNF - 4 a (X 

press-ta g#*P) £ -tirfc*fflJ§&f£5|Sh 2 }4m-*/WW V 

10 (FLAG-tag#j)P) <^£3§9L £ ^fc^jfefW^fc 5 0 S£ 6 Hi A*5 £TfM 
GElBfi^rtt^tLs feiFLAG M2»i^Xp res s ijC#:£rJl ^fc 17 
i^^y/o 5/7- -f ^ (Blot) (Otfem&TF't. m^s I PttKHNF-4 
a&ift&m^Tftmtkfc&ftteolHZ 1 y s a t e tt&g£ifc|$ V»5^ 

15 f7Hlj;t Fm-^/W^yWyK' Fnft hHNF-4 a & 7J A- i/ [7 # 

F-4 a^^fflVNfc^x^^yyp 5/^^ ^^©jS^-CfcUs ^IttHNF- 
08IU^fc -#/W^ i/;^ yif Fntt hHNF-4 a^*;V-y^# 
25 BttSIt U.T9t=¥m-*;w^y*j < J:t;7y hm-^/wM^tfflv^ 
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24 

5HNF-4 a(DftM%7F-fo mte#CHNF-4 a #l#:&JBV^c * 

/<J isfiK 4 ^tr h a-et h HN F — 1 a Sr^/i^ ? A#ftT"C^i bfcd £ & 
10 v^Atf)^-4g£;^bT^5o iEl^i^Tdl^-e^^^, SiOm n i /M 2 lft 

Hi 1 Kite t Fm-*W yt'hDt't hHNF-l a iSr^/Wi^ £ J* 

TfflVNfc 0 |^4*tflg£ It^/i'/^ ^^^^coaiA^ffl^T^ -tr— h (ittlin 

20 <7> + jo iTJ«-(i^/Ui/!> A©t*^^LTV^5 0 lERiJrLHN F — 1 a fet#^^r>ffi V N 
fd^ac^^ y/n 5,7^ ^^O^^-efe 9 ,»HNF- 1 a tfV^ K3r^1-„ 

HI 2@}^t; 7i7«ia >5|fflJ3SrtT-HNF- 1 a&ftM£tlfcZ-t 

25 XhV, T*?})*? (*) liHNF-laO^||3(0/<yK^to EICD&M 
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25 

s<4 ^j&s, <4 i/\f hnt't MPF-l ^*/vv/!)A#STt^)|lfc:i: 

pj-r^o #/wm i/mmto(Dn : &%:mfr-r 0 m^^+^xx^-a^^iy 

VJxfD^m&TF-te mi 3 ElAfcitfUl 3 IDBfi^tt^tL. jjCXp r e s s fct 
J^fct I PF-l^#:£;i!V^c!^;**V^uy^^<^;^fe6 0 £c 
5 ^^it^T^^ y (*) iZ^tl^tl, I PF-i©/^K*5j;^/^y 

pf - i (D^mm^^i-o m<DtEmzmmistimm±ft*m^-zi—<D 

mi 4 0lik Fm-*/wqy^yifFnT*t MPF-l Sr;t7/i^>£A# 
£T-C##Lfc££&Sft91i-3. t fm-*;w^ xi*^ ^*^r-yt^:/ 
10 ^--5/ hit **3S^$iirfeSA*IBia©7^-fe— hfcfc hm-*/w^y^ It 

/bv^ 0 status £ Lt^/w^ >#m%L<Dm.&mm : 7'( j £— h (ittii^v 

+ *5«fctf-te;&A->!> AO^r&SSr^LTl^S. 0te#C I P F- 1 ffiflcSrJS^fc ? 
15 x7^y/ny7^y^f-Cfc5„ $cSS*5«fct*T;** P (*) fi^tL-^ 
tu % I p F - l K*5 J; t;* y ia 5 I P F - l ©M^^t„ HI 

mi 5 mfc4 * ; ? *t (DmmK £ vmmftx* ipf-i &&M£tit£z. t & 
m.w-fz> 0 mfetfi i p f - ifow-zm^t^v^^z^-fti ^t>c y^©ifefc 
20 9 % r**y*^ (*) ttiPF-i^*ft©/<y^t, swfe^HcfBifc 

25 0 2- 2 5 4 9 7 3^ I^H 2003-96370 -§\ iH^ 2003-9637 
l-£-*5J:tf|10Sg2 003-9637 2 h <D&ftfc&ftl-&'t Z> ©T?ife -5 . 
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*l§^tc:*3V>Tfi, m-*Wvi:HNF-4 a^^sf^^-f-s - £ SrttfflF 
10 ^SfclfBa^fe^oT'T^^y =» (in s i 1 ico) "C^aiUfco £b 
tdH^^s m-*/U/^ y#HN F - 4 o iH^t5i i , *3 J; Utm-*^ 

F-4 a^tS-i^ItHtfCo m-*/^y^HNF-4 a fc^tt 
15 wtt^T^-rSr iutecfctfju -*Wy^HNF-4 a^fft5-ii^s 
M -^7/W"?-f y>bHNF-4a M^H^S i%ibtl5 c 

§ bfc, HNF-4a^i, aFftWHiSXfi^Ote^H^i: Ut^tSH 
NF-1 a*5«tU« I PF-1 tfrn — jJA"^ ls&£Tfv -jfr/W*^ ^(D^^-ftlK 

20 */W^y{a5§J»fEiWOT^i ; ef-7^fe, HNF-4a (MM 
#-i§-l) «m-*;w^ ^fcfi/i -#/w^ J; <9 N TIE 4 @B)f tf>i£)lilrl» 

$p{KT^Sff^^s^ti^ufc (mi m) : r$ ymsa^J^7 9#@o^y ^ (v) 

M<T/i^"~:/ (R) i:-^n^^<y^> (K) t(Dm ; ^2 1 l#gtf>n^ 
>V (L) ^M<X^=¥-^ (R) ^tlti<77 = y (A) t©^;!30 

25 2ti©o^fyy (l) \z.m<Tjv*?-i/ (r) i:^tbi^<tyy (s) t<D 

f^;^j:i;f 3 8 4#KDP^fyy (L) KWi< *7-Jr-^ (M) i:^-tt}c^< 
^Ow* ^ ^ (Q) b<DT& 0 
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HNF-la (IS?"J#-5§-2) fc£m- ^t. /tW: n -*/W^ VtC <t 9 . 
T«B9«3f©§lWfl8fll$IJffi-e«JWf$nSt«l^bfe (*2 0) : r 5 y Manias 1 
6 2#SOP^VV (L) K»<^n^ (Y) fc-tfUnfllK (T) 

^©ra ;$i6 7#s©^y v (v) (cgg< tj^=-i^ (r) ^-ea-uasK y 

5 V (K) i:©K;»2 6 2#S©/^y (V) fc«!< Tyi"¥=^ (R) ir^JU- 
^< /^y V (V) iOFI ;I2 6 4#|O^U f (V) Ci<fo^ (Y) £ 
: £1n\z.m<7X'<7*P> (N) £<DPfl ; 13 2 o#g(Dx^y ^ (v) \z.ffi.<T/v 
3?=-i/ (R) ttti\^m< 7 5 /iM (^Ster-fc^, fai/ytfo^^^ 
5$R#* s fcS) ^Fl;f4 11#@^yy (V) KLm<*7-*--f (M) i: 

10 *:;h,K:jBE< b (T) t©|W ; 14 7 6#!Oo^^ (D (CM< 

(M) bZtl\cm< Z?u V is (P) £0>K ;f 5 0 2#|©n^fVy (L) 
teflK^-ni^ (Y) fc«lfcl«K-fcy 1" (S) £<E>|iO ; *3«fcT*$&5 9 7#B<£> 
n^v-^ (L) Hi<fp-yy (Y) k^tiizffiK ^ (Q) b<Dffl 0 

IPF-1 (IB?iJ#-^3) (im-*;WNV vSfcttit -;fc/wW «9 ^ T 

15 |B3tBBf©^Wf»*lflJ|t"e9IWr**i/Sfc*llfeU*: (13 HI) : T 5 y^IB^iJH l 3 
fSCn^f->y (L) l^<fn->y (Y) t^lci<yi?y (K) ^oPfl ; 
13 6#|(Do^i/y (L) KUHK^n-W (Y) fc-t*Lfc:«IK ^^^-^>- (M) 
fc<E>fig ; *5«fctf3Sl 8 (V) fc^<^^-^--V (M) ^^rtbfc^ 

< n^iXV (L) ^©f| 0 

20 *PJ|ffl»^*5VNT«,T 5 SM* l^C^I5*7tfi3 3i:^IBi-5r t^fcS„ 

HNF- 1 afcit/I PF - 1# N *;w^y|:j; rj $ tuS w t b frK 
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-^^a 1 T^f- Y V 7 P ^^^^Oit^^m^PSi5bTV^^ 0 IPF 
5 -lfi, GLUT 2, A V >&£X??/l'^*^—l£ft¥<Dmttmmmi&fc 

zti&frmi-zmfc'f-<D$£m,&i&W(.£ j &. ■o^xn.mm^(om^mm(DWL<> 

HNF-4a,HNF-l =fcTJ* I PF-1 & s ^tl hWfe<D 1 OKl&l^T, 

25 m^mm^m.fc^-<Dmmz<f&fr%&^m^t itn hnf-4 a n hnf- 
i a*5<tt^i p f- i &m^x%z> 0 *mmz.&%ftm^&*Mm^&m j zm 
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m — ^/w-w >\ */i//^y3, #/ww^5. #/w-?-r^8, #/w-* 

H^- <D&M (c M-^-T 5 & <d x o t t> J; v \ 
20 l^W$t§^i:^^t5o 

m2 0 nMU-k, £ feW* b< f« 3 0 nM^±(D^/^iy^J^m^»^Xh 
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5o A/W^y|:i$HNF-4a, HNF-1 afei^I PF-1(D^ 

^tf) 1 o£ fete 2 oJ£*i: <t ^AyT-ft <9 , # ^ £ ^fe^H^F ^ 

&ft&^xftM£&ZfrMXfete£r$ftm^ftffl^x% z> 0 ^/w^-y 

^tfcxz&o frfa%MJfa*m\<^tcftmxfe&£TjiftM^fcte\,>x, ms&ftxsi' 
v a mm * m m -r s ^ /w-w ^ # ^^b-r § mm \-mw -t s tc #> r±, 

^t/7t7©ti^01t'fc5 o ^t/7t7li, A2 3 1 8 7^^©t 

fe*3 «t iww** *mm-r z^ttf *imx h% 0 
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T^— tf*fctej3 -tf=7? hf?—' #1* 2), ^^^fKS (His- tag, 
Myc — tag, HA— tag, FLAG — tag^fcJiXpress — tag 

10 (fluorescein isothiocyanate) Ifcl^/f 
^y^(phycoerythr in) ft if), ^/U h^^Set, 

^^it^te^H^Sr^etb^tb^— K-f-aat^-T-ri, t i>cDNA7^/7!)-^ 
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io sat, **MK:«s*^WMaaie^oiK^Eg-^o^#ia**fet4, uti^ 
tit>*^tf±foftpiwmif binZo mmm^t^xn^ hnf-4«, hnf 

15 - 1 a&XXf- 1 P F- 1 tfS£F£ b<M^T»#, :tl^5VW<HH^ 

m ft k\ m ti>ib* 5 ftBJ@ £ LTV^-S nf?L«i# <c if t> S Wtttgtm * 5 . 

W tf^— £ LT^fl b^LTV^-S N — A cetyl-Leu — Leu — M e t 
— CHO, N — Acetyl— Leu — Leu— Nle— CHO x Z — Leu — 
Leu-Tyr-CH 2 F S Mu-Va l-HPh-CH 2 F, 4 -~7 ~7 ^ 

~/VX/Ujfcc=./U—V a l— Leu-CHO, Leu — Leu — Phe — CH 2 C 
25 l$fcttZ-Va l-Phe-CHOJiif^-ClS. feifi Lttt, #/Wn 0 

s<4 >fc£zmm^m^<D&M&mmirzieii$&mif binz* a>a>3£t#£ lt 
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10 Piw-rsr ^sr^-r^o 

LY, LM, LR, VY> VM*fcf±VRT?fc5 i#x.feil5. 5 
##2*fcttffi^J#*3K:|Bfc©T5 /^BE?!l<D 5 § 3 o^i(D7 ^ 
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5 K, iif^f KYKLLPG (U?iJ#*5, HWll 1 itfJM ESr^fiS) 

Sfc^&^ALfck^-e&oT^ ti, tttoiz fcteif Ate t°<Dm 

MT 03H47 #@'14T 5 J Wt. StfTKttT 

ilittl manse $ tb 5 0 
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XhZ> a 

5 mtf* ^^^{-lEmo^ife (^W5:m4 2*5J;^#fp5:^4 3) ^^j^ 

h^^/ww ^t<D^m^Ms mfc^m^(ojjsu/<^ ^^x^^ammw^o 

15 HNF-4 a N HN F — 1 a 3: fete I PF-la £ # /W*>f ^ t (D^^mW^oM. 
HNF-4 a, HNF- 1 aSfctt IPF-1 a<D#/W^ <fc SHU^fPE^^ 

20 V>T, ^fe^lS^ir^/w^ v^o^pi^^, fig?Bf©^;w^ ^(ci: 

^mwt-t^o ^(Dt%, mmfe^m^frmcvmw-jjmz&is^xte, lmm^m 
25 fc, &m^m^fcttir%frfa%m.m&K* : mm3.&&xm^^z>^ t z> a & 

V ^WfoKfe, fflt«HNF-4 a, HNF - 1 a ^fcfcfc I P F — 1 a £#/W<: 
4 ^ b (Dffi&V&W&W, HNF-4 as HNF - 1 a^fcf*! PF~ 1 a ©^/P 
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mftmmmmB*<DmfcTmMm±ww*fe<Dm<D inmt t-ctt, #/i^>-* 

UT, HNF-4 a^f^S^^n^- — ^— ^^{i^^^^-^—rt^^-rSit^ 
25 ^ Wx.&'C Vv-^ y >*£^> HNF-1 atfi^ V I iBfl 

i-^atfK^F^ It, HNF- 1 a^lfBli^^n^ — ^ — ^fc«^^^^^ — 
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IC^T-rSiftte^ 0O*.fi£* -fWa!) ^it^^s GLUT2tfe : F, HNF-4 
aifrfc^&iTJU P F- lit^Jfeif^^tf P>tb-5o I P F- 1 asftUHi-SJfrfc 
^£ LT, I P F- l^lH5{i^7 p n^--^-^fc»^WN>'-y---rt^^ri-53t 
GLUT 2fefe*tj:¥&mift>]nZo 

x. fi h n f — 4 a «^ i/i/^ y ^it^uiftuB bi^aeT-oa^s^m^^ 

^LTV^o H N F — 1 aW>< y ^51^*5 «£ tfG L U T 25t^^t-f^ 

fflu ^tiibiAB^-fom^mmm^Km^vx^^. hnf — 1 a tn 

15 NF-4 ateK^<DWLfc^-\cm^m*t UT#1L, ^(D^^mMM^^M 

£fc N IPF-ltt, GLUT 2 3t^(C^Uit^05t^^M^iC^ 
bTV^ 0 £fc> IPF-lliHNF-4a i^fB^ if LT^ffl LT^^M 
^{Sii-rSfcfe^ HNF-4 a©jg£iBi!£:^LT^ ^v-^ y ^jt^^Oit^ 
20 m#)0^^^#L-CV>^ o 

^^i85i5tfeT-oa^s^i^^^jgH-rs^m, fli*.**^ y ^^g 

115), La>U r<a$R^ £1*3 fits vi:^ftitSiM^T-^m^# 
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xm\m(omntm^ , T>\,^xte2mmfcmtmm<Dmmi>mm£tiz>k\<^?* 
mxmmmtte^v) ^fe^mm <r> m&K. m m t z> ^ & > m*. mm mm % vsit & x 

^*Qfe*L-CV^ 0 #1J;U3. HNF - 4 a^W«I@IV I I Si 1 ! 

Sffiiktt^m, Fd^^ik^^M^v I lBM& s HNF-4 a»J; 

# ^ ^-fpsa^j * tc itftMmwjj&tf^m xhz> 0 

20 HNF-la(l ^ O^F^^MflaMcOj^S i: ft 5 ^ t £ frX ^ 3 

(^l^ifcii; 3 4) D MJ^fliJllt^v^T{i ; etL^^s^mbfcmfl 
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jgMte, */w^>'tcJ:5^^lB^Eg^O^#PR^oS(r^fTJ5toTt«fcVNb, # 
*tteEMft#fciTs ^ — 7J — fcbTtt, Jfrfc^ Witf^o7A7x = 
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J3£ft5. ±t*giJ, 3&^k ttffijM, jftS^J. *B5Stf£*iJ, TOJ^i' 

0#R*l^»J«^jW * ^ Sr W^-C # , r ft te# ft 5 m%\(D®-i5-Jfm izjfc C TaS 
3M&ffiffi£ftS. 08*.***, E53K«jH:»p**ft5^r«l*5W % 37-^^ *K y 
tf-^TA-^— /K tf?y tr~A-t 0 ci y K^, ^/WtK^ ^fc*=/Wxjf y , T/v=¥ 

y 1^ ^D^i/y^y =1— /k ^Ky^^-w^^y =j — yiry ^ N ^77^ ^ 
15 Tiii:i@^*fc{i2@^_h^i^*-r^$ftSo i§#<&§6 

*frfc<E>t£5C (M, i^itFioEl^io 

^iSftifh *5j;t/*i^lS^OflJ|ff^^^^CTiil:al^$ft5o -JiSlMH-teiliS 
25 $f*b<«^J0. 1 m g ~lmgig©^iT'fe5C:i:^ttV\ 
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©iuit figsk *.*>u tfcsu i&sfe&k m*m. m%L#L *7±/i'ffi£i£<z>m 
15 mj), &jmiu pj^A^j. ,mflt^Js ^T»h Aissii, ^sf&u ifcw^j, * 

20 ^i/^^rTV'-h, ^/^^*if©*t^Sll % ^!)tf=;W3-/K t Kndf 
aitfflO^Ji, ^yv=t— Sfc^TKt ^/v=« — 
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y*°y— mm*. m*-&}) ^mw&^mmm (^nn*M*i') ^mm^tc 

Sift if) &JBv^-c, fUfc • ^ffMlttTV^So ^n^^i^b-r 
*mW<D& 1 WMfe, */w^ y N ^/wW >^=r— K-rs^y ^ y 

w^-^ Ks */wq y^rn— K-r^^y ^y K^fts^^^ 1 -^ 5 

20 ^H-?-£:=*~ Ki"5^y J* y i^T" K^i^^y ^y u^-^- K&^Tf-S^y 
9 — <D?%<D'pt£< t h\<^irtifr 1 k AsXts: SUM* v hfcmirZ> 0 
*V h^$.tlZ>m^m*k LTte#f*U< HNF-4a, HNF-la^ 
WIPF-I £ o ^f^^H^-^lg^Sil^lE^T^m^ y h ^ 

^ir^tsrnt^s. mmum^-y hit, mx.it^micm^m^m^ 

25 ffl-Bmg-CfcSo 
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<fcv\, 

io ^^^-ffi-efe^o 

iii 

15 MMM i 

«?«r©^s m -* w y i*© 6 7 ^i^^s^^f kfklp 

PG (iB^lI#-^-4) iHHttOfc^^f KYKLLPG (IE?IJ#-S§- 5 ) fc, fif 

a ©7^; /mBa^ij^tci^-rs- ta^^^tz. (m4mA*5j:^B) 0 iMiiiAte 

tr fm-^/W^yt t h HN F — 4 a ^o-*^?^^ > h(D^^^, ^ 
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ft. ft*5, ^i^-^m-^/w-?^ yi:ov>tNCB I *^<— *R:Mk£*L;fcIl 
5 ?iJ<imJ-J3\ t h m-*;w^ 2 7 9 # @ or ^ y ^Sg^©IE^J(c|i a 

io (?if-=¥m-;*7/wM ymi5k b h n f — 4 a<D&M) 

HNF-4 tt <Om-*/wq yias^l:, 7t^m-*;w^ y&fl^Tt 

<*m> 

HNF-4 a^T 0 ^;^ KlrTOi 5fc*t6Lfc. £1\ tbHNF-4 
15 a cDNASr, k Mp o 1 y A + RNA)j^Ite?*M 7^IiR^ (R 
T-PCR) <9 3I#Ufc 0 PCRxy- ^SbixSlSfliiQu i k Ch 
ange Site— Directed Mutagenesis kit (S 
TARATAGENEtt) m <fc 0 4£iE b 7t „ -t©^ N»His-tagfc 
£X?X press-tag £ ^5Sj^£Mffl3§m?°^ * 5 Kp c DNA 3 . 

20 l/H is (Invitrogentt) tEcoRlN FT», H N F — 

4 «M77^ 5 K«rfl*3(5b7t. ^n-=y^LfcHNF-4a c DNAOT 

5 /IWH8RE^!I»4, NCB I s f~-9'<—*<DT9'*y 9 SB y#^XP_0 0 9 5 
14 (Sfti€f*ttHNF4A 0 ) -CfcofCo fc*5 x T ^ y is 3 
XP_0 0 9 5 1 4lt 2 0 0 3fJ:!)Swiss-Pro t 7 s — $ ^ ^ <£> T 

25 ^ts'i/ayff P4 1 2 3 5iuI5^tlt^5„ 

HNF-4 aSS^T^;* 5: K3rfflV\ -f V tf h PfCHNF- 4 a!6f©^ 
TNT T7 Quick Coupled Transcriptio 
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n/T ranslation System (Pr omega £fc) bTtf 
4ofc,t4^HNF-4o»5^7^5KiTNT T7 Quick M 
aster Mix^U ^f^y^TT'30mi. 5fl#IRHV* 
^.^—^3 yitHN F — 4 a Sr^J&Ufco 
5 <^fe> 

J hn|Ciolt5iaf^ift> ^tfcHNF-4 a{3H>1h^^^^ 
J: 9 ttfctS Ufcm- # ^ (PROTEASE, Calcium Activ 

ated Neutral, calpain, Sigma |±) &Mft&^&. 5 0 n 
g/mL bt£Z> £ ? «#DU 2 0 0mM Tris-HCl (pH7. 8)/ 
10 ImM i^WW (DTT) /6mM CaC 1 2 #ftTt3 7tt 

T^CO^ft^^^^T^ 5 tctbfc. 6mM CaCl 2 ©ft^*)C10mM 
U^7? l/Wmm: (EDTA) &«] LfciW^M LTI^^^-T ^ 

^bfc 0 ^ydr^^-v'a >#<D^« N fM©2X K^A-fife^"?- b y 

15 ?A (SDS) •^^•7 p /W^ S /^t— C4% SDS/l25mM Tris-H 
CI, pH6. 8/20% r^U-trn — ;V/ 0 . 0 1 % ^o^7i/ — /Vf/V 
— (BPB) /l 0% 0 — 7< /l^TJ yfi^y —/V (mercaptoetha 
n o 1)] ^Di-C5»Dit, 1 0% SDS-PAGEia^^f tfc 0 ^ 
^HNF-4 afei^/HNF- 4 a (C-19) ViW- (Santa C r 

20 uz Biotechnology %fc) *3 J^^CX press #Cffc ( I n v i t 
r o g e ntfc) V>T !7 * yT>( ^fefcl J: "9 HNF - 4 a Sr^ffi 

Lfc„ &fcUfiiE CL western blotting detection 
k i t (Am ersham Pharmacia Biotech f±) ^^ffl b 

25 <^^:> 

fgsiUA&.fcT^B^LfcJ; o ?t^m-*;WNVy|cj:§HNF-4 a 
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F-4 o«r5H¥i-5i:**.btb5. £*Jh©*S**»6>, HNF-4a(4m-*/V^ 
5 Hjfeflil 3 

(t hm-*/W%VVi: t hHNF-4 a ©*££-fl¥#f) 

V c D N A £ N t hjffpo 1 y A + R N A (CI ont e c h *±) b R T 
-PCRCJ; <9 3$#bfc Q P CRi7- £®fc>*b$*ft3£1tifef4Q u i k Ch a n 
ge Site— Directed Mutagenesis k i t <£ 9 ^ 
lELfCo ^©f, C5fe^^F L AG- t a g ^^P^^^tt^^aJI&ffl^m^ 0 ^^ 
15 5: K> p CMV-T a g 4 ( S T A R AT A G E N E*fc) — S a 1 — I hT? 

c DNA©7 5: 7 MSIRffiE^JteU NCBlf^^ro7^tr>3 
y#^AAA3 5 6 4 5 (ItIfe^liCAPN2 0 ) 7 3#@*3<tU ? 7 4 

#l©7^ t^y-7yv^=y (MR) ^b^yD^yy-^i/^^ 

20 (ie) (cttm£tLTi^5£W2|i3— -e&ofco :OIE^ti(j:Swi 

ss-Prot (P17655) JJIioV^T V ? h (Confl ict) <D 

• t hHNF-4 aBia^ 0 ^^ 5 Ktt, *J£M2^|iMLfct><E>£fflV^::„ 

25 £f\ m-*/WW i/Jtfi?- 1 HN F - 4 a»^HEK2 9 3 TJHBJSKl* 
il^^AbfCo JWlftfcte. fflHAS&l. 3xi0 6 ©HEK 2 9 3THfliai:3 
7 °C^T 5 % C O 2 ©^ftT-e 4 Blflfi Lfcf (l#6 0mm^-^), 5 M 
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g©HNF-4o!85^7^5Ktfctt|Ht»iittpcDNA3. l/Hi 
sZfy*^ K£r5 ix g(Dm-^f^y<4 >'mm.y P v^ ^ K£#Kl, FuGENE 6 
Transfection Reagent (Roche %t) £:JBV^"C h 7 
sr^fi/al/VtCo 2B^ii, ^SPLfcy ^»««^a*ttD!K (-) [£*T\ 
5 PBS (-) £ffc?-5 0 ] T?jBBJS£i$fci£U 5 0 0 /i l©HMi/^777- [2 
OmM HEPES, pH7. 5/150mM NaCl/lmM EDTA/ 
1% Tr i tonX-lOO/lmM 7i- ;V * ^- jV?. ;Vi$s=.;V7 }V$r y K 
(PMSF)] KlJKiBU 7k_tT*2 O^MJfefliU/to 4W15, 0 0 

0rpmt'2 0»ML, ^ <D±.m%E}%l\^XMfa 7 h (cell 
10 lysate) t bfc 0 bTfc 7 4 ±— h JC % 0. 1 %<D^lkmT /U^ 

$ >-^T-a-tfTB S (pH8. 0) T'SfT^SbfcP rotein G Sepha 
rose 4 Fast Flow(Amersham Pharmacia 
B i o t e c h*±) £1 8 ix 1 S^PU 4°C(CT2B#Pfl^jmfPbfc# N jt'L^ 
<9±m £0lfcbfc o [E]l{Xbfc±?t^£iHNF-4 a (C 

15 -19) jft#$r 0 . 6 n g » U 4 "CX* 1 B#^^J^^, Protein G 
Sepharose 4 Fast F 1 ow?:2 O/i 1 j)Dt £bKl4°C-ei 
^raisMMfPbfCo -e^^, if^SfCj; «9Protein G Sephar 
o s e £ HJIIX b , 5 0 0 ix 1 60^#-^ >;77- [50 mM T r s i - H C 1 , 
pH7. 5/1 5 OmM NaCl/0. 2% (N o n i 

20 d e t P-4 0)]T*3|E]^Ltf, 3 0fi 102XSDS . ty//^y7 
T — ZftmmM, ±m&l0% SDS-PAGE^i^iLfc„ 

^<£>iL #CF LAG M2ftfr (S i gmatt) *5 it^fetX press faW^m 
^XV^*Z>7* yT^i^^mz. J; <9^bfcS6St&:&fctJbfc„ tffiliEC 
L western blotting detection kit Sr^ffi b 
25 TfT^ofco 
<^> 

H 6 1AI'^ bfc <fc 5 JitHNF- 4 a^^J:-5^^t|^ (El^IPi:^ 
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Tjk) MfcV^T, m — Jfr/W-S-O' (FLAG-tagffl) ft, HN F — 4 a (X 
press-ta gttJp) £ (g]<£ I/— >- 1 ) T?<0**tfcUfe o 

HNF-4 o*»^HBll&-eW[m-*/W^ Vtf>*£fc|#te1§. * btb^^o fc„ ^ <D 

5 HNF-4 a t m-^/V^-T ^^Sr^i" k(DX*hZ> £ b^(-^o fc 0 
M^^*5tt-5m-^7/W-?^^O^m^I^^T'fe^^^«, ^FLAG M 2 

fornix % v is-? & v'ta >^(D^^^x ymwistc (i6iA© 1 y s 

a t e#$0 o ^aflSF^fOX p r e s s-HNF-4 a ^^EHN F — 4 a fet^ 

10 Hjfcffi)4 

(t: hm-*;W^y(Cj;5HNF-4 a<Dftffi) 
t fm-*;W^ y(Cj;5h h HNF-4 a (D#$?K:oV^$lf*W- 5 fc#>Kl, 

15 

t hHNF-4 ate, ^Jg^!l2 ^ [^^^^^-C% HNF-4 a^fL^^ K 
thm-^/WNMyii, E£MT*3§^£^fc^O£/f?V^c 0 £-f> t hm- 
20 i^^^i.^ 5/ hi cDNA(calpain small subunit 1 
c DNA) £t Ff|&®c DNA (Clontechth) A^bPCRtJ; 9 
U ;x ^ «£ "9 IB^'J SrflfefB b ?t o ^/WNVy^^-^t^-^M c 

DNA©7> /SMBBRE^Jfiix NCB I =f— ?s<— ^(DTtty VftNP 
_0 0 1 7 4 0 (Siil^ttCAPNSlJ "tffcofco S&SC385£fi 

25 /^^n /l^fcffiV^fcli&^JSC^i&ift s f - 9 JjM^^^lCTfT&o fc 0 
i~fc:b*>* #*<?>c DNA^pFa s tBa c DUAL7"7^n K ( I n v i 
t r o g e n 1±) tCjfc&j&^f.,. Bac — to— Bac Baculovirus E 
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xpression Systems (Invitrogen %t) IrffiV^Ts s 
f - 9 jRHIStem- * A"<4 y&^U^/W^ ls*t—A'V-zfa.=-y V 1 
£lttc 0 ;i;h,£>§Bft&383££ii-fc s f-9*fflJ&fi. ftiPLfePBS (-) T?gfc 
tt&IMfKlJ: «5^#bfc 0 OV>T% 2 OmM T r i s -HC 1 (p H 7. 
5 5) /5mM EDTA/1 OmM 0 - * frD ~7 h =c $ J — As&fflR Tkf 
fitS^Itfctti^l (1 5, 0 0 0 r prat'3 0#K) U ^OJi^ 
SrSttfWttfl. (ttJS7>f-fe— h tm-fZ>o) t\^tc 0 ISWis f-9 

10 5) 0 ffc, |MIHt7 5'fm-*;W^y (Ca 1 pa in 2, rat 
recombinant^E. coli^Calbioche mtfc) £r^B V^fc 0 

/V^-f fcit*;W^ s f - 9mS^7^C^— h MDbs 2 0 0mM 

15 Tris-HCl (pH7. 8 ) / 1 mM DTT/6mM CaC 1 2 #feT 
t3 7°C^T 1 R#ra-f Vdf 3.^<— v-3 yf^r i:m<t Ofr=feofc 0 fc Fm-^/V 
^©KJ&^^ftJ&a^n*, 3f SJr&^gl^fc s f-9&BJ&7^-fc— h<?> 

ieftSt2. 3 3mg/mLat 7<7 fm-^W V©HMt'©f 
^tt59un i t/mL£Lfc 0 ££>{C, *;WnV yi^D©^#T-e, _h 
20 |Bra*fc:##«*Srfffcofc 0 £fc, */^^^#m#at6mM C 
aCl 2 Oft^5tl0mM EDTA*tiPLfc^i|S|-l:MU i^iio^ 

DS f-y-7 s /W^5/7 T — 5^M*Plfcb, 5 - 2 0 % SDS-PAGE 

»e:«t (J^ilfc, trCHNF-4 a^/HNF-4 a (C-19) ^tflc 

25 SrfflV^fc!?x^>?y^nyf^y^£!3HNF-4alrttilbfc, ^ffiteEC 
L western blotting detection kit Sff^ffi b 

• — o 
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t h M — DAs/*4 V{£ £5 t hHNF-4 a <D^M^^.^s t h » 

HNF-4aietlt HJM 2 £ mm<Djj%kX\ HNF-4aM/7^^ 

/z-;t7/W^ t h^jfiL^J: Ottfcttbfc&tD (Calpain l.tb 

15 erythrocytes^ Calbioche m%k) &ffl^^fz. 0 

<*m> 

4 >-f h vm&MftMPlMkte, HNF-4 aK» —#A"<'C ^£ft»^5 0 
unit/mL^^^tftU 2 0 0mM Tris-HCl ( p H 7 . 
8)/lmM DTT/6 mM C a C 1 2 #^ET"C 3 7 °C^T 1 BfPfl-f ^ 

20 -<-v-a yf5C ir^J: «9^T#ofc 0 ^RtUT!?t^m-*/l'^y 

l£#ij2#J*0 ^tmSfM5 0 m g/mL, *fcte^ fm-*;^y(l 
. J£#)J4#$0 ^tHit59un i t/mLi^5J:5MDt, ±151^ 
#T-e-T i/^^— -> 3 >bfc 0 ;£fc,#A->£A##£T#:#£ bT 6mM C 
aCl 2 ^9l:i0mM E D T A *m\l bfcfW£f£/& U ^W-o^ 

25 T|^^^^^§r^T^ofc„ -Y ^a^— ^<D^«. fli©2XS 
DS -y->-^/W^5,7 r -^Jn^ 5^ra*P^b, 5-2 0% SDS-PAGE 
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V^AJrJ yarT&Mz. iSHNF- 4 a^fiff^&^IISLfc,, 

10 <1ofc> 

MifcO. 7X10 6 ©HEK2 9 3 T«£ 3 7°C^T 5 %C0 2 #ftK*2 
2B#P*8*g*bfc^ 04^6 OmmVt-l/), 2 m g©HNF-4 
K {MMM 2 #f$) £ F uG ENE6 Transfection Reage 
n t^lV^h7^7x^^ 3 ytfc 0 ^t/7t7 A2 3 

15 187(4 — bromo — calcium ionophore A2 3 1 8 7, 
Si'gmatt) IrlOjug/mLiiDLfcfii^U 3 H#|H]J££ Lfc. l^tt 
^^-T^^t?^ f/U7/P*drv' K (DMSO) tr^AP b/c 

#ttl4:*fc*bfc 0 M3fe"#IW#lt«^ jRBI!a«r?&«lUfcPBS (-) -C«si£U 3 0 
0 jc* 1 <£><£5SjNBfl&i§#F''* -y ~7 T — (10 mM HEPES, pH7. 5/10m 

20 M MgCl 2 /42mM KCl/lmM PMSF) HlffiiBUfct, 

2 0»fU o jWJ&Sr**^^ 1f-"C»fe#lfts 4°C^T6 0 0 gTrl 05^ 

$?)(C2XPBS/1% ;-75'bP-40/0. 1% SDS^b*5M 
(cMb jSWft&SfcTfilfc&bfco fMW2XSDS f^/<y77- 
25 ^Oi, 5^f«|, •?:<D±?tSr5-2 0% SDS-PAGEia<5^it 
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fi?*S»«>fetL^i 0 HNF-4al±, JBBISrtHliSV^T^yW^ A» 

5 mMMi 

(#/WW yfc±5fc b H N F — 1 a<D#fl?) 

thHNF-lafl HNF-1 aW7^^ J: 5 fcfflffg U # 

^7^5 KSrfflv^se«W#fifeSrffJfc5wfcK:J:9»fc. fchHNF- 

15 la cDNASr. t hffp o 1 y A + RNA^b^?#y ^ 7-^'liSJ£ 
(RT-P CR) let 9»#U S'— {rJ-^fcU: 9ttSEW**18tfc. -fc^x 
N5fc«&i£H i s - t a g3o £t>*X press-tag £ttAn £*61&4MJ3£ffl3£ 
^7" 7 ^U'pcDNA3. 1 /H i stEcoRI^J: T>*N o t I i^-f h tfjffi. 
HNF-laM7*7^U^iiLfc„ ^n-^y^UcHNF-la 
20 cDNA©7 5/ ®Sf?Em, NCBlf-?^C7^ty>3y#tN 
P_0 0 0 5 3 6 (SUl^^iiTCFl.) £ HI— "Cfco 7fc 0 

HNF-1 a^7°7X5 ^ffll/\HNF- 1 al&f^&.TNT T 
7 Quick Coupled Transcript ion/Trans 1 
ation Syste m%&m LT^Vlf T?fT#ofco *>s HNF 

25 -1 aM^7^5 KtTNT T7 Quick Master Mi x$rS 
-S-U ^f^y^ftK*3 0tttl. 5 ^ ^ UTHN F 

-1 a MLfco^LfcHNF- 1 at^Xp res s #L#£S&&n 4 °C 
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t? 1 B#Fflfe#J^fP#, Protein G Sepharose 4 Fast 

fc„o^t\IMItJ:!!)Pr ote in G S e p h a r o s e £r@l& U> 
$g&s< -777- (50 mM Tris-HCl, pH7. 5/150 mM N a 
5 Cl/0. 2% /—"TV Y P-4 0) -C3lHlSfe}#-bfc:m^. 2 0 0 mM Tr 
is-HCl (pH7. 8) f!)V^U20% 77!)^iU HNF-la 
t&|Sj-£Lfc (EITHNF-la^7!)-«t§.L 

-Y^tr h vK&tf zmmwftMPtmfe, hnf- i a*? v -}^-*^^ 

10 yffc(j:m-*7V^y^&Dt, 2 0 0mM Tris-HCl (pH7. 8) 
/lmM DTT/ 6 mM C a C 1 2 #4TT' 3 7 °C^T 1 fl#IW>f ^ ^--<— 

-*/w^y|i5 0un i t/mL, ^t^m-*/wWy(ilSf iti: tt 
50/i g/mL, *3«fct)^ y Fm-*;^y(i5 9 u n i t /mL £ bfc 0 
15 i^f^tt, HNF-U77!J-^*^y»ffM;^^#ft 

f^^fr 5fctf>^ 6 mM CaCl 2 ^9fnOmM EDTA» 

IKt |§i©2XSDS ty7 , /WN*y77- 5^rHl*Pi?ib s 5-2 
20 0% SDS-PAGE^j;^ibt 0 ^Of, Hi s-Xp r e s sfi?: 
^fl5-t'5^ ! LOm n i /M2 1 (Santa Cruz Biotechno 

1 ogytt) fci^HNF- 1 afciftr/HNF- 1 a (C - 1 9) tftfls (S a 
nta Cruz Biotechnology t±) ^f^^X^^^^y^n y 
=7-4 9 HNF - 1 a &^i±J bfc e ^{±5fiE C L western b 

25 lotting detection kit LTtf &ofc 0 

<,^> 
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7 y hm-*W^fcJ:5HNF- 1 a<D4l/\? h o X*<D-frM&W£> btltz a 

£*bftj&»ofc. ^Jb<^^^:^b> HNF-lottit-^M^i^m-*^ 

5 Hjfeff!)8 

(t hm-^/WMVia^HNF-l a<D&m 
M hm-^/W^ VtCcfcS t h HN F — 1 a (^^^o^T^itf-^ fc&fcl, 

10 <*3lS|-> 

h HN F — 1 afi, MMM 7 -e^bfc^O (HNF- la^7PH £rffi 

15 Igf^Ms f -9JNBia©9-<-fe— hSrlHtRfcWIftb, iMittTtib 

S&Ufc(#4W;fciSIU 5) 0 *fc,ittfli:LT7 y hm-*^ ^SrJBVNfc. 
<^> 

20 >& Wy^t-yvt^sy h i lr*^$tfc s f - 9|fflJi^^7-r-fe— h^r 
f - 9*ffl^7-r-fe- h<^^^(e:*3tt5ftMS{*, 16W*fcUti. 7 5 

mg/mLi Ufc 0 7 $> Fm-A/W^ Vtf>SJ&2fc-C©ft#MftSte 5 9 u n i t 
/mLi:Lfc. HNF-laO^Wft, JtlHN F — 1 a tri^/HNF — 1 a (C 
25 -19) ^#:O^SrfflV>fc^»^Jg^J7 ^|^^(D^?fe-e^T^ofc 0 
<3fe*> 

mil HKc^-f £5t^ t hm-^WVtiSt hHNF-1 aCDftMtf 
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nyba-yvs f - 9 mm? 4 i?— h t fe^) *3 J:U?^;wV >-^^ip (m^, 
Stfla £ "CfiV^i^Ht HN F - 1 a <D<frM&m&> h tlttfao fc 0 £ *L b . 
HNF- l a fit hm-*/wqyia D^/v^^A^^T-e^^H^ttSd^^ 

mmm9 

10 <#£fe> 

£fflfl&#:0. 8X10 6 (DHEK 2 9 3 T$BJ&3r 3 7°Cl3lT 5%C0 2 #ftK'5 
B#r^^*bfcm (I6D&6 OmmiX-Y— 2 g©HNF- 1 a^^T"^^^ K 
(MM&\ 7 #J$) &:FuGENE6 Transfection Reagen 
t^^tf7^^7x^i/3yLfc 0 2 0f B 1jtli, ^ft/7t7 A231 

15 8 7 (Sigma*±) 1 0 n g /m L*5 £I>* 0 . 2% DMSO^^ttS^ife 
4B#P^#Lfc 0 ^tt*i-^fi0. 2% DMSOtMi^ll 
fc 0 j5T7£B#P^±g*^> MSr^SPbfcP B S (-) -e^b> 3 5 0 ^ 1 <Di&M 
W^y7 7-I«tfef, 7K_bT^2 0#fM1£fegbfco M^*^^ 
f-T«t, 4°C(CT6 OOgfl 0^1'L«t,t©±?f^/ttfii5j\ 

20 UTlUJDibfCo biz 2 X P B S/l % ;^7^P 

-4 0/0. 1% SDS^f)^5^f(u||iU M^^S^T^I^bfCo IB 
jiS®^^ Coomassie Plus Protein Assay Re 
agent Kit ( P I E R C E*±) \Z £ «9 ^6JOi^£M]/£ Lfc f^fift Lfc 
^f^^fi^^iCO 2 X S D S If-V^/W^^r — ^AP*^ 5ftmM%&&, ^(D 

25 llt^5-2 0% SD S-PAGEia <9#Ifbfc 0 HNF- 1 «OttH(t 
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m i 2 0^1^ J: o -r^-y 7^7iiPt«t 9 HNF- 1 a©^#i s fS«> 
htltc 0 HNF-lott, ^Bl!&rt^*3V>T^7 7l'V'!>.A^^O_b# 

5 mmm 1 o 

yia^t b 1 PF-l <DftM) 
m-tfyW^-f ^$d&Tfn —jJA'stJ yfc&Z, I P F - 1 <DftM&, << > t? h n 

10 /i-^/W^^Ilt hft^t© (MMM5&m) m-^/W^-f 

tupF-iii, ipf - ^ ksttib© i 5 i-tit^ 

KSrfflv^ge6jro^«rfT*5 9#fc„^-r.t m p f- i c 

15 DNA£r, k h)ffp o 1 yA + RNA/i^RT-PCRia!)i#U <{rV 

«t y m.&mnzmm i^tc -erot, n^mh i s - t a g *3 £u*x pre 

s s - t a g ^^P^-arSKj^lBJiaffilgm^^^^ Kp c D N A 3 . 1 /H i s 
MB a mH I 3o<fct>*E coRIt-f bt'», IPF - l^Ji.^7^ 5 K&« 
^bfCo ^n-=y^UfcI PF-l c DNAC0T5 / H&fUlRSfi^U & % NCB 
20 I f-^"<-^OT^t yi/ 3 y#fNP_0 0 0 2 0 0 (^^it^T-^ I P 

f 0 ) tm— T'fcofc, 

• I PF-l^/^^? K^fflV\ IPF-lfSf©^^ TNT T7 
Quick Coupled Transcript ion/Trans lat 
ion Sy s t emMLX^f yt^Dt 4 tr*ofc 6 fft^t). I PF-l 
25 M7°7^5 Ki:TNT T7 Quick Master Mi xtrt^L, 
^f-t=y#4Tt3 0°ClZX 1 . 5 0#P^-f >-=ar^-<— a VbT I PF-U 
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-^/W^V^ttl, 2 0 0mM Tr i s-HCl (pH7. 8) / 1 mM 
DTT/6 mM C a C 1 2 &&TT*3 7 «Cfc:T 1 B#P*1^ ^ a > 3 ^i"^ 

^tt5 0 u n i t/mL, ^iJ-^m-^/W^ yiilSftSi U50/ig/ 
mL. *5.fct*7 y Fm-*/WV y|i5 9 u n i t/mL t bfc„ *i-RB^Ife£ b 
T\ I P F - 1 £r;fc/wW ^SrJgfthir-f fcj&^v' £ A^^ET _ ei^^^-l' 

10 6mM CaCl,©^5U:i0mM E D T A £r»P bfc^^iSrf^Si LTIrI 

DS fy^y7T-S:»tt5^iaiO»U 5-2 0% SDS-PAG 
E^«t D^itfc. #CX p r e s s #tflc*5 IPF-1 (PDX- 

1 ) ^C^/N — 18 (Santa Cruz Biotechnology %t) 
15 ^JE^T?^**^:/* yT-W V^feKJ; 19 IPF-1 ^r^{±Sbfc 0 ^tHfiE C 
L western blotting detection kit £r^,ffl b 

<3fe*> 

$$1 3E!A:i3«fct*BK:^Lfc«fc 5 t hft-^/W^y, <7i*-arm-#/W* 
20 -Y ^SSJ:!*^ 5/ hm-^/W^ ^tC«t 5 IPF-1 <ZM ^tf 

htltCo —Ji, ^ ;v y 7 A T t (im - * /W^ y iijJB T14 IPF-1 

iiW l l 

25 (thm-^/W^ytaSIPF-lW) 
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<*m> 

fee 7>r h^m-^y^ 0 ^ <z>^*&w\ ssc^ it*tv i/*m^xm 
s f - 9mm^^±— h&Rj&mz&tfzikj&mMft. m&mmmt tt 2 . 3 

3 mg/mLt Ufco 7 S> hm-*/W^ >-OSi^^T^ft«^fi 5 9 u n i 
15 t/mLfclfc, IPF-l©iffli±^ $iIPF-l^/N-.18^S:ffiV^ 

fe^^^nji^j io t mm<Djjmxftt£otc 0 

Ml 4^t^tJ; b t hm-*;w^y(cj;5t h I PF-l©»i 
20 a^bn— /Us f - 9^BJ^7^-fe'- h tM^) &&X*U A"*4 isfaWM iM^ . 

MMtm^) xm^tii>iPF-i<DftM&Wtbbtite7b*<>tz. 0 ztibfatbs 
jlflSM 1 2 

25 Wt;7tTiill(a5tHPF-l(D^) 

A^fty7t7ttia^ I PF - SrHlfcLfco 
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jNBJI&tfcO. 5X10 6 OHEK 2 9 3 TM£ 3 7 °C\Z.X 5 % C O 2 #^ETT* 2 

(H;6fS#!i 1 0 #83) &rFuGENE6 Transfection Reage 
5 nt SrfflV^h7^7x^i/ 3 yLfc. 2 0FI«m -ft/7t7 A23 
187 (Sigma 

fc 0 liH^MJMteO. 2% DMSO^figiiil^l&LfCo M/S^ig*^ *B 

fl$£}££PLfcp b s (-) T-gfc^b. 3 5 o n i (Di&mns&mM^-y^T— t-«§ 

HXb^io ffi^li^ ?>lvl 2 X P B S / 1 % /^fj'hP-40/0. 1% S 

f§l©2XSDS fy7;W^y7 7" £#P*lT 5^raJP^^ N 5-2 0% 
SD S-P AGEKlJ: 9£-jHLfc 0 I PF-l©ttB{i, ^0£#J 1 0 ^ mM^Jf 
15 ^-CtT^o/Co 
<^^> 

mi 5 EHd^bfcJ; 5 -Y 7 a- T Sfc&P fc: «fc t) I PF-l©^»^ 

nfco ^©rt^b, iPF-nt *»nartn:*5v>"r*^v»> A2S^<z>±#^# 

20 5>#^tb/tt#^.btbS. 



^BW^^V^Tfi. fe?H : fHt«S:ft5HNF-4a, HNF-1 
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&m&VX&V) , A^'y=^ V ^GLUT 2ft£©*ftltHj*3MciP#3M£BH-£ 

(Dm^m^iKW^mm (ow-mi^^ tm?tbftz> 0 ufc^o-c. 

15 IE?"J#-§-4 : t hm-*;w^ytfc}i[)t^m-*;w^yi:t: fHNF- 

ia^lJ#^-5 : t: hm-X/l"<4 ^^.T^W^m.-!) t h H N F — 

4 a (ga?"J#-5§- 1 ) on— JjjvtvJ * is M-:&v^-CjiSV^ = T <£r^-f-> fchH 

20 N F — 4 a (ia?IJ#-S§- 1 ) 0^^^°^ K. 
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10 4. l&nSWBa^Jte^^te^H^^s MM* ^T — * * — 4 a. 

Tt?— 1 a»e>»tf;h,5iJ>ft< lotl>5, ifjfc^ig^ 1 3 

15 /^t^h?^W-77^^-4o (HN F — 4 a ) £ *5 - £ £: 

WtR^i-Ss HNF-4«©^ft. 
6 . */i/v'7is©#itT^ m — Jfr/W-W y*5,tt>ytfcfj:M - # /W-^ >- £: ^ 
/^t^F7^V7-77^^-la (HN F — 1 a ) 
HNF-loO^fe. 
20 7. A©#4T> m — Jfc/W-W V&iTJV^fcte -*/W^ >-<b-f 

^^^70^-77^-1 (IPF-1) ^*#$iir5-^^r# 
Wkk-tZ, iPF-l«m 
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io i4. m%W}mz&m&nx^zmifo*mmpmmx2bZffi-£<Difc®ni 3^ 
iis 1 ^u±<Dmwxfozm&<Dmmmi lm^^mi 4m<o^-fn^nM 

1 6. ^/WqWyfc fc** — /5>* N N-Ace ty 1-Leu-Le u-Me t 
-CHO, N-A c e t y 1 — L e u — L e u — N 1 e - CHO, Z — Le 
u — L e u — Ty r — CH 2 F, Mu-Va l-HPh-CH 2 F N 4— 
^-n 7 ^^A'^/l^—A' (Fluorophenylsul fonyl) — 
20 Val-Leu-CHO, L e u~L e u-P h e - CH 2 C 1 IfcttZ- 

V a 1 - P h e-CHO-(ffc5!ll*©«IIl 5 ^^IB^O^HtHiSit'lS 

1 8. ^yWNV^S'i4^iaWi-5^^ s .iE^m^ia?iJ##l^e>3 0V^tL^ 
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{-fatter 5 ;mun<D o %<Dmm-tz> 3oua±<^t ^ / mmm^hts: v s 

4 3g(7^-r tit* i ^mistt^ssf^mBBjsae^ote^H-^^ia^^fe. 
1 9. d;vs<s( ^\c£%mttmm&mifc*<Dm^m*<Dwmmmm&frL e u 

-T y r N Leu -Me t % Leu-Arg, Val-Tyr, Val -M 
e ttdXWa 1 - A r g h ft 5S¥<fc 9 SfiftbS ^"Cfc 5fjt 3fctf>iSBSiS 

B*-##EL*:£«fe. 

T?#— l a*b»fi*LS*J>fc< lotfcS, lf*ot5H^8^^b^2 

2 2. m-*/w^y*5j:t;/lfc(l/j -#/WM ^ojStfe*li.*i-5 - £ & 

MM hX? 1/7-77^^-4 a PfiW^feo 

<fcmt-rz^/<h-y-'{ ^7-77^-1 a ©MPit^So 

2 7. ^^M^stiST-^fe^H^^^ MM U7-77^^-4 a. 
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5 2 9. m-^/U/NV ^^UV^fcte/z ^^Stt^^-i: tttM 

10 ^#fi?P£W#Jo 

15 3 4. #A"*4 ^'t4^P£*-rS^«^S'14^^ 

20 te^H-=p$w*i&*ai. 

3 6 . W i/fc t?^— N-Ac e t y 1— Leu — Leu — M e t 

-CHO, N-A c e t y 1 - L e u - L e u -N 1 e -CHO, Z-Le 
u-Leu-Tyr-CH 2 F, Mu-Va l-HPh-CH 2 F, 
^-n 7 3i ^/l^/V-zfrcn/V (Fluorophenylsulfonyl) — 
25 Val— Leu — CHO, L e u-L e u~P h e - CH 2 C 1 IfcliZ- 

Va 1 - P h e -CHO-?&5fjt*tf>f5iaSg3 5^K:lB«t<Z)«&ftWH3Hi£; 
■^(D^H-7-^pa^Jo 
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10 — Tyr, Leu-Met, Leu— Arg, Val-Tyr, Val — M 

e t &5J;T^V a 1 — A r g ^ 31^6 t> ^"Cfe S W^(D^H^ 

15 ^H^-^fPl^Jo 

4 i . mttmmmikittvm^m^tiK ^< m^-t 1/7-77^^-4 <*, 

20 4 2. m-*;WM J: t£/ £ {2 /z ^<£>J&t£3rl&#i-5 £ £ & 

5 * — ^ h-t?" h;*^ V-T — *— 1 a ##ffl.*ffl. 
4 4. m-*^y*$it;/*fctt^ -j&yW^^^SHfc&BMrt-S r. £: Sr 
25 #&fc-f5. -f^v-^y ^7°cz^e— ^-77^^- 
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*fWBB»*e^0>*e«*££ia**ife. 

15 ^7-77^-4o, ^bt-f h^^^7-77^^-lctfci^^ 

m-rz> r. t i-sttf^wBBiiae^oae^-s^s^ffiji^as. 

5 2. ItrftBtBB&fc^tfW yv/ a y vitfc^fcte^/i^ — ;* h 7 

2 5t^T-fc5ft^^i5ia^4 9lR^b^5 1 JStf^-ftL^l JSfclfE** 

20 ©*ftWBBiifce^©*e^0*K£4E£#ifc. 

5 3. *^>-)AM(a tJ^ftWBBiiate^o^SMSras^S-^SrWft 

t-t-s, aFftwBB*a^^-©ae^a*^««i*ife. 

5 4. Ni^-T 1^7-77^^-4 h-y- 

U7-7j^^-l afc^^-Y Vv'a. y y7°n ; e-^'-7 7 ^ ^~ 

5 5. if*o^ffl^8 3g^b^2 4^^vN-ftL^i mK&iSHDm&H^&Mm. 
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5 7 . m&<Dffim$5 8mfribn 2 4^c^-m^ 1 m^m^m^m^-^-Mm 

jg h -f- 5 ^ a <d m± 33 .t t>v* « mm^m,, 

6 1 . i*©ill8^bl2 4^(7)V^-rn^l^^lE«!c^fe^iSI- : F-^Pl 

WTJfcfe^V^C £ ZftWlt-fZ^s* MM 1/7-77^-4 a, 

h;*^ 1/7-77^^-1 a^i^yv^a JJ y7n^-^-7 

6 2. »*©ttffl»8«^feJ5 2'4«OV^n**l««C|B«t©*5*Eg^#ia 
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6 3 . ft^O^fflJg 8 1/6^1 2 4 3g0>V>i**La* 1 ^-fB^^E^^Pl 

6 4. |f*0^ffl^3 I9^b^4 4 3jOVNTn^ 1 ^t-SSS^fe^H'f-^^l 

10 6 5. ff*£D^fflm3 13S^tm4 4 3S<DV^Tn^l3S^I3«tCOie^iaT-^ 

T^ 7 * — 1 ^bilkfttS^^K Hlo^Wi bTf^ffi-r^it'&^O 
15 6 6. ff^t&ISSg 3 1 3g/5^^4 4m<D\^-Ttlfr 1 ^IBSc^lfc^H^-^fl? 

6 8. f»*cr>f5ffl|g3 l^^fe^4 4^S(7)V^-r^^l^^l5«c^fe^H J f-^? 

umm&m\^z>z.t%:mwLb-$'Z>^s< hf--r i^r— 77^^-4 a, 

T??— 1 ^^il^^-5^^< locD^^^H-T6^.#^l»it^^ 
25 c3:t>V*fc^^^ 0 

6 9. |f*oi5iam3 lgc^bfM 4^(DVN-rtb^ i l^^lB«c60^^HT-^^ 
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j£ mi~ 5 MB CO P5ikj58k& «fc XI/ * ttf&**-feo 

7 3. fjt5fc©i5BH 3 I9^bl4 4^m^i a H^l^lBi£<Z)ii^H^:9-fl? 

7 4. ijt*OfSB!g 3 l^^f)l4 4^^V>-ftb^l^(CfB^<^^^H^-^^ 

MJ->f ^ v-T — -7 7 9 1 oUW y i^n-*— * — 7 7" * 

20 ^MTOjg£<£ii3lJ 0 

7 5 . it^COfSfflfg 3 1 5^bf 4 4^©V^ tt^ 1 3gfc:fB*i©*5^0-?-#fl? 
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7 8. ft3fc<D^HKl3 I9^t)i4 4 3S©v^Hd^l3®tcfB«©te^Eg^^«¥ 

MM" ^7-77^^-1 aJoiW^a!) 

5 * — l ^bI«n5 / M< £ t> l oo^R:jaEgi-S^A«>BSJt3W*5J:tf/ 

7 9. |}f3fcO^Hfg3 l^^f4 4 3g<DV>-ftL^13StC|B^O^^H^F^ 

5 £S A © B&it *3 «fc t>V * fc tt^JSESOo 

io so. m&<Dmm^3 i^frtbm4 4m<D\,^Tftfaimzmm<Dfc^m^$rM 

MM" h*^ ^7-77^-1 afciW^a y ^^n^ — ^ — 
15 8 1. f*3fc<Z>^ffl!& 3 I9^bi4 4^0V>-ftt^l^^fB^Ote^H^-^ 

8 2. if^cofSHII 3 1 5*^14 4iR(D^-f*^ 1 gOJifBttote^H^^HI? 
8 3. lt*co|EHm2 3^{d|B^^^H.^fe^fflv>6r ^^r#i!ti:i-S>J3f 

25 8 5. Sft*<Z>JBBB$4 3^^|B«^^ia^J^^*#A/-C^5,^fflJ5a^jg 
8 6. ^/w<^^fcj;5|tft»|B»*e^ote^H^«¥Sria*i-SYb^4fe© 
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-f5>m^fflV>, ^Oi/^t^ iUV^fcte-e — # — <D#&3gL< 
8 7. ^/w^>^^s^«fM^a^^O^^H^©^$rP£$^-5^^^ 

8 9. m — *yw<>f v^fc^M >"T?fc-5ft^^l5ia^ 

8 6is^e>0 8 8 3^^>v^-rt^^l3s^-lB^olIl^^•feo 

9 0. ^itP^st^^>^H^^ N ^ T _^ T ^^_4 as 

25 r^^— l ri>e>3Sfc£*L5*>£< £ 1 oTrfc^ff ^^fSffl^ 8 6^e.f 8 

9 m. (o v > t ti i ^ mm <n m fej?m 0 

9 1. ft ^iSHSfl 8 6 5^fel9 0^m^;h,a»i:£K:fE*t©l^;£ifc-ClRl 
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9 2 . iJtv^ v N Ki~5^y ^ ^ u;*-^ K£sJ:t^7/w^ v 

9 3. #/Wn°^ >\ #ywM Ki~5sKy K*5«tt/^7/W'?>f ^ 

10 ^ 1^7-77^^-1 a&JzTJM* ^v-cx y ^r/o^' — — 7?^f — 1 joj: 

K 

15 9 2qC*fctt»9 3^K:|B«t©«|idp.y h„ 



20 
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mm 

mim 

1 WIDMADYSAAL DPAYTTLEFE NVQVLTMGND 
61 KHYGASSCDG CKGFFRRSVR KNHMYSCRFS 
121 VQNERDRIST RRSSYEDSSL PS I NALLQAE 
181 SMKEQLLVLV EWAKYIPAFC ELPLDDQVAL 
241 IVPRHCPELA EMSRVSIRIL DELVLPFQEL 
301 RLRSQVQVSL EDY I NDRQYD SRGRFGELLL 
361 LQEMLLGGSP SDAPHAHHPL HPHLMQEHMG 
421 PETPQPSPPG GSGSEPYKLL PGAVATIVKP 



TSPSEGTNLN APNSLGVSAL CAICGDRATG 
RQCWDKDKR NQCRYCRLKK CFRAGMKKEA 
VLSRQITSPV SGINGDIRAK KIASIADVCE 
LRAHAGEHLL LGATKRSMVF KDVLLLGNDY 
Q I DDNEYAYL KA 1 1 FFDPDA KGLSDPGKIK 
LLPTLQS I TW QMIEQIQFIK LFGMAKIDNL 
TNVIVANTMP THLSNGQMCE WPRPRGQAAT 
LSA I PQPT I T KQEV I (iE$U## 1 ) 



1 MVSKLSQLQT ELLAALLESG LSKEAL I OAL GEPGPYLLAG EGPLDKGESC GGGRGELAEL 

61 PNGLGETRGS EDETDDDGED FTPP I LKELE NLSPEEAAHQ KAVVETLLQE DPWRVAKMVK 

121 SYLQQHNIPQ REVVDTTGLN QSHLSQHLNK GTPMKTQKRA ALYTWYVRKQ REVAQQFTHA 

181 GQGGL I EEPT GDELPTKKGR RNRFKWGPAS QQILFQAYER QKNPSKEERE TLVEECNRAE 

241 CIQRGVSPSQ AQGLGSNLVT EVRVYNWFAN RRKEEAFRHK LAMDTYSGPP PGPGPGPALP 

301 AHSSPGLPPP ALSPSKVHGV RXGQPATSET AEVPSSSGGP LVTVSTPLHQ VSPTGLEPSH 

361 SLLSTEAKLV SAAGGPLPPV STLTALHSLE QTSPGLNQOP QNL I MASLPG VMT I GPGEPA 

421 SLGPTFTNTG ASTLV I GLAS TQAQSVPVIN SMGSSLTTLQ PVQFSQPLHP SYQQPLMPPV 

481 QSHVTQSPFWI ATMAQLQSPH ALYSHKPEVA QYTHTGLLPQ TML I TDTTNL SALASLTPTK 

541 QVFTSDTEAS SESGLHTPAS QATTLHVPSQ DPAG I QHLQP AHRLSASPTV SSSSLVLYQS 

601 SDSSNGQSHL LPSNHSVIET FISTQMASSS Q (IB^J#^-2) 
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1 MNGEEQYYAA TQLYKDPCAF QRGPAPEFSA SPPACLYMGR QPPPPPPHPF PGALGALEQG 
61 SPPDISPYEV PPLADDPAVA HLHHHLPAQL ALPHPPAGPF PEGAEPGVLE EPNRVQLPFP 
121 WMKSTKAHAW KGQWAGGAYA AEPEENKRTR TAYTRAQLLE LEKEFLFNKY I SRPRRVELA 
181 VMLNLTERHI KIWFQNRRMK WKKEEDKKRG GGTAVGGGGV AEPEQDCAVT SGEELLALPP 
241 PPPPGGAVPP AAPVAAREGR LPPGLSASPQ PSSVAPRRPQ EPR dB$iJW3) 



A 

475 FKLPPG (thm-;k;U/ W» 
437 YKLLPG (thHNF-4of) (1B5>J#^5) 
KL PG 

B 

197 FKLPPG (W^m-2i;U/W>) (IB*U#^4) 
437 YKLLPG (fcbHNF-4aO (IE*»J#^5) 
KL PG 
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15 



A 




(kDa) 
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► 
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37 "* 

CaCl 2 + + 
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+ 
+ 
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50 "* 
37 "* 

CaCl 2 + 
EDTA _ 



+ + 
+ - 
- + 



160 

A 

(kDa) 12 1 2 
100 -r 

IP:HNF-4Q? ^flBMto— Mm-i3)WU> 

'h . 

Blot:FLAG 

50 - 



B 

IP:HNF-4 a 



lysate IP 



(kDa) i 2 
75 - 



BlofcXpress «» ^ HNF-4QT 

50 - 



IP 
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180 
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(kDa) 

100 - 
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J L 
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m-jJ/Wsjy m-^/WNV^ m-iJ/U^y 
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] 
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Nil <; 1 
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SEQUENCE LISTING 

<110> DAIICHI PHARMACEUTICAL CO., LTD. 
CELESTAR LEXICO-SCIENCES, INC. 

<120> A method of degradation of transcription factors participating in expression of genes 
that relate to glucose metabolism, and a method and composition for inhibiting the degradation 
of the same 

<130> GP03-1026PCT 

<150> JP P2002-254973 
<151> 2002-08-30 

<150> JP P2003-96370 
<151> 2003-03-31 

<150> JP P2003-96371 
<151> 2003-03-31 

<150> JP P2003-96372 
<151> 2003-03-31 

<160> 5 

<170> Patentln version 3. 1 

<210> 1 

<211> 465 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Met Asp Met Ala Asp Tyr Ser Ala Ala Leu Asp Pro Ala Tyr Thr Thr 
15 10 15 



Leu Glu Phe Glu Asn Val Gin Val Leu Thr Met Gly Asn Asp Thr Ser 
20 25 30 



Pro Ser Glu Gly Thr Asn Leu Asn Ala Pro Asn Ser Leu Gly Val Ser 
35 40 45 



Ala Leu Cys Ala He Cys Gly Asp Arg Ala Thr Gly Lys His Tyr Gly 
50 55 60 



Ala Ser Ser Cys Asp Gly Cys Lys Gly Phe Phe Arg Arg Ser Val Arg 
65 70 75 80 



Lys Asn His Met Tyr Ser Cys Arg Phe Ser Arg Gin Cys Val Val Asp 
85 90 95 
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Lys Asp Lys Arg Asn Gin Cys Arg Tyr Cys Arg Leu Lys Lys Cys Phe 
100 105 110 



Arg Ala Gly Met Lys Lys Glu Ala Val Gin Asn Glu Arg Asp Arg He 
115 120 125 



Ser Thr Arg Arg Ser Ser Tyr Glu Asp Ser Ser Leu Pro Ser He Asn 
130 135 140 



Ala Leu Leu Gin Ala Glu Val Leu Ser Arg Gin He Thr Ser Pro Val 
145 150 155 160 



Ser Gly He Asn Gly Asp He Arg Ala Lys Lys He Ala Ser He Ala 
165 170 175 



Asp Val Cys Glu Ser Met Lys Glu Gin Leu Leu Val Leu Val Glu Trp 
180 185 190 



Ala Lys Tyr He Pro Ala Phe Cys Glu Leu Pro Leu Asp Asp Gin Val 
195 200 205 



Ala Leu Leu Arg Ala His Ala Gly Glu His Leu Leu Leu Gly Ala Thr 
210 215 220 



Lys Arg Ser Met Val Phe Lys Asp Val Leu Leu Leu Gly Asn Asp Tyr 
225 230 235 240 



He Val Pro Arg His Cys Pro Glu Leu Ala Glu Met Ser Arg Val Ser 
245 250 255 



He Arg He Leu Asp Glu Leu Val Leu Pro Phe Gin Glu Leu Gin He 
260 265 270 



Asp Asp Asn Glu Tyr Ala Tyr Leu Lys Ala He He Phe Phe Asp Pro 
275 280 285 



Asp Ala Lys Gly Leu Ser Asp Pro Gly Lys He Lys Arg Leu Arg Ser 
290 295 300 



Gin Val Gin Val Ser Leu Glu Asp Tyr He Asn Asp Arg Gin Tyr Asp 
305 310 315 320 
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Ser Arg Gly Arg Phe Gly Glu Leu Leu Leu Leu Leu Pro Thr Leu Gin 
325 330 335 



Ser He Thr Trp Gin Met He Glu Gin He Gin Phe He Lys Leu Phe 
340 345 350 



Gly Met Ala Lys He Asp Asn Leu Leu Gin Glu Met Leu Leu Gly Gly 
355 360 365 



Ser Pro Ser Asp Ala Pro His Ala His His Pro Leu His Pro His Leu 
370 375 380 



Met Gin Glu His Met Gly Thr Asn Val He Val Ala Asn Thr Met Pro 
385 390 395 400 



Thr His Leu Ser Asn Gly Gin Met Cys Glu Trp Pro Arg Pro Arg Gly 
405 410 415 



Gin Ala Ala Thr Pro Glu Thr Pro Gin Pro Ser Pro Pro Gly Gly Ser 
420 425 430 



Gly Ser Glu Pro Tyr Lys Leu Leu Pro Gly Ala Val Ala Thr He Val 
435 440 445 



Lys Pro Leu Ser Ala He Pro Gin Pro Thr He Thr Lys Gin Glu Val 
450 455 460 



He 
465 



<210> 2 

<211> 631 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> MISC_FEATURE 
<222> (322) . . (322) 
<223> UNSURE 

Xaa may be Tyr since it has been shown in many reports that the 
codon of Xaa is tat. 



<400> 2 



Met Val Ser Lys Leu Ser Gin Leu Gin Thr Glu Leu Leu Ala Ala Leu 
15 10 15 
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Leu Glu Ser Gly Leu Ser Lys Glu Ala Leu He Gin Ala Leu Gly Glu 
20 25 30 

Pro Gly Pro Tyr Leu Leu Ala Gly Glu Gly Pro Leu Asp Lys Gly Glu 
35 40 45 

Ser Cys Gly Gly Gly Arg Gly Glu Leu Ala Glu Leu Pro Asn Gly Leu 
50 55 60 

Gly Glu Thr Arg Gly Ser Glu Asp Glu Thr Asp Asp Asp Gly Glu Asp 
65 70 75 80 



Phe Thr Pro Pro He Leu Lys Glu Leu Glu Asn Leu Ser Pro Glu Glu 
85 90 95 



Ala Ala His Gin Lys Ala Val Val Glu Thr Leu Leu Gin Glu Asp Pro 
100 105 110 



Trp Arg Val Ala Lys Met Val Lys Ser Tyr Leu Gin Gin His Asn He 
115 120 125 



Pro Gin Arg Glu Val Val Asp Thr Thr Gly Leu Asn Gin Ser His Leu 
130 135 140 



Ser Gin His Leu Asn Lys Gly Thr Pro Met Lys Thr Gin Lys Arg Ala 
145 150 155 160 



Ala Leu Tyr Thr Trp Tyr Val Arg Lys Gin Arg Glu Val Ala Gin Gin 
165 170 175 



Phe Thr His Ala Gly Gin Gly Gly Leu He Glu Glu Pro Thr Gly Asp 
180 185 190 



Glu Leu Pro Thr Lys Lys Gly Arg Arg Asn Arg Phe Lys Trp Gly Pro 
195 200 205 



Ala Ser Gin Gin He Leu Phe Gin Ala Tyr Glu Arg Gin Lys Asn Pro 
210 215 220 



Ser Lys Glu Glu Arg Glu Thr Leu Val Glu Glu Cys Asn Arg Ala Glu 
225 230 235 240 



Cys He Gin Arg Gly Val Ser Pro Ser Gin Ala Gin Gly Leu Gly Ser 
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245 250 255 



Asn Leu Val Thr Glu Val Arg Val Tyr Asn Trp Phe Ala Asn Arg Arg 
260 265 270 



Lys Glu Glu Ala Phe Arg His Lys Leu Ala Met Asp Thr Tyr Ser Gly 
275 280 285 



Pro Pro Pro Gly Pro Gly Pro Gly Pro Ala Leu Pro Ala His Ser Ser 
290 295 300 



Pro Gly Leu Pro Pro Pro Ala Leu Ser Pro Ser Lys Val His Gly Val 
305 310 315 320 



Arg Xaa Gly Gin Pro Ala Thr Ser Glu Thr Ala Glu Val Pro Ser Ser 
325 330 335 



Ser Gly Gly Pro Leu Val Thr Val Ser Thr Pro Leu His Gin Val Ser 
340 345 350 



Pro Thr Gly Leu Glu Pro Ser His Ser Leu Leu Ser Thr Glu Ala Lys 
355 360 365 



Leu Val Ser Ala Ala Gly Gly Pro Leu Pro Pro Val Ser Thr Leu Thr 
370 375 380 



Ala Leu His Ser Leu Glu Gin Thr Ser Pro Gly Leu Asn Gin Gin Pro 
385 390 395 400 



Gin Asn Leu He Met Ala Ser Leu Pro Gly Val Met Thr He Gly Pro 
405 410 415 



Gly Glu Pro Ala Ser Leu Gly Pro Thr Phe Thr Asn Thr Gly Ala Ser 
420 425 430 



Thr Leu Val He Gly Leu Ala Ser Thr Gin Ala Gin Ser Val Pro Val 
435 440 445 



He Asn Ser Met Gly Ser Ser Leu Thr Thr Leu Gin Pro Val Gin Phe 
450 455 460 



Ser Gin Pro Leu His Pro Ser Tyr Gin Gin Pro Leu Met Pro Pro Val 
465 470 475 480 
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Gin Ser His Val Thr Gin Ser Pro Phe Met Ala Thr Met Ala Gin Leu 
485 490 495 



Gin Ser Pro His Ala Leu Tyr Ser His Lys Pro Glu Val Ala Gin Tyr 
500 505 510 



Thr His Thr Gly Leu Leu Pro Gin Thr Met Leu He Thr Asp Thr Thr 
515 520 525 



Asn Leu Ser Ala Leu Ala Ser Leu Thr Pro Thr Lys Gin Val Phe Thr 
530 535 540 



Ser Asp Thr Glu Ala Ser Ser Glu Ser Gly Leu His Thr Pro Ala Ser 
545 550 555 560 



Gin Ala Thr Thr Leu His Val Pro Ser Gin Asp Pro Ala Gly He Gin 
565 570 575 



His Leu Gin Pro Ala His Arg Leu Ser Ala Ser Pro Thr Val Ser Ser 
580 585 590 



Ser Ser Leu Val Leu Tyr Gin Ser Ser Asp Ser Ser Asn Gly Gin Ser 
595 600 605 



His Leu Leu Pro Ser Asn His Ser Val He Glu Thr Phe lie Ser Thr 
610 615 620 



Gin Met Ala Ser Ser Ser Gin 
625 630 



<210> 3 

<211> 283 

<212> PRT 

<213> Homo sapiens 

<400> 3 

Met Asn Gly Glu Glu Gin Tyr Tyr Ala Ala Thr Gin Leu Tyr Lys Asp 
15 10 15 



Pro Cys Ala Phe Gin Arg Gly Pro Ala Pro Glu Phe Ser Ala Ser Pro 
20 25 30 



Pro Ala Cys Leu Tyr Met Gly Arg Gin Pro Pro Pro Pro Pro Pro His 
35 40 45 
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Pro Phe Pro Gly Ala Leu Gly Ala Leu Glu Gin Gly Ser Pro Pro Asp 
50 55 60 



He Ser Pro Tyr Glu Val Pro Pro Leu Ala Asp Asp Pro Ala Val Ala 
65 70 75 80 



His Leu His His His Leu Pro Ala Gin Leu Ala Leu Pro His Pro Pro 
85 90 95 



Ala Gly Pro Phe Pro Glu Gly Ala Glu Pro Gly Val Leu Glu Glu Pro 
100 105 110 



Asn Arg Val Gin Leu Pro Phe Pro Trp Met Lys Ser Thr Lys Ala His 
115 120 125 



Ala Trp Lys Gly Gin Trp Ala Gly Gly Ala Tyr Ala Ala Glu Pro Glu 
130 135 140 



Glu Asn Lys Arg Thr Arg Thr Ala Tyr Thr Arg Ala Gin Leu Leu Glu 
145 150 155 160 



Leu Glu Lys Glu Phe Leu Phe Asn Lys Tyr He Ser Arg Pro Arg Arg 
165 170 175 



Val Glu Leu Ala Val Met Leu Asn Leu Thr Glu Arg His He Lys He 
180 185 190 



Trp Phe Gin Asn Arg Arg Met Lys Trp Lys Lys Glu Glu Asp Lys Lys 
195 200 205 



Arg Gly Gly Gly Thr Ala Val Gly Gly Gly Gly Val Ala Glu Pro Glu 
210 215 220 



Gin Asp Cys Ala Val Thr Ser Gly Glu Glu Leu Leu Ala Leu Pro Pro 
225 230 235 240 



Pro Pro Pro Pro Gly Gly Ala Val Pro Pro Ala Ala Pro Val Ala Ala 
245 250 255 



Arg Glu Gly Arg Leu Pro Pro Gly Leu Ser Ala Ser Pro Gin Pro Ser 
260 265 270 
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Ser Val Ala Pro Arg Arg Pro Gin Glu Pro Arg 
275 280 

<210> 4 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial peptide of human m-calpain or rabbit m-calpain showing hi 
gh score in the local alignment between human m-calpain or rabbit 
m-calpain and human HNF-4alpha 



<400> 4 

Phe Lys Leu Pro Pro Gly 
1 5 



<210> 5 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial peptide of human HNF-4alpha showing high score in the loc 
al alignment between human m-calpain or rabbit m-calpain and huma 
n HNF-4alpha 



<400> 5 



Tyr Lys Leu Leu Pro Gly 
1 5 
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